P/l 596-73 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re Patent Application of: 



Atsushi OSAWA 
Serial No. 
Filed 
For 



Date 

Not Yet Known Group Art Unit 

February 23, 2004 Examiner 
SUBSTRATE TREATING METHOD AND APPARATUS 



February 23, 2004 



Commissioner for Patents 

P.O.Box 1450 

Alexandria, VA 22313-1450 



SUBMISSION OF PRIORITY DOCUMENTS 



Sir: 



In accordance with 35 U.S. C. §1 19, Applicant confirm the prior request for priority under 
the International Convention and submits herewith the following documents in support of the claim: 

Certified Japanese Application No.: 
Japanese Application No. 2003-049236 filed February 26, 2003 



EXPRESS MAIL CERTIFICATE 

I hereby certify that this correspondence is being 
deposited with the United States Postal Service as 
Express Mail #EV343682962US in an envelope 
addressed to: Commissioner for Patents, P.O. Box 
1450, Alexandria, VA 22313-1450, on February 23, 
2004 

Dorothy Jenkins 

Name of applicant, assignee or 
Registered Representative 



tfully submitted, 




Date of Signature 




James A.'Finder 
Registration No.: 30,173 

OSTROLENK, FABER, GERB & SOFFEN, LLP 
1 180 Avenue of the Americas 
New York, New York 10036-8403 
Telephone: (212)382-0700 



JAF:msd 



00646532.1 



B * II # ft If 

JAPAN PATENT OFFICE 



so m. m # <d m m k i£ m. £ ti x ^ z> m ^ a r is o ta n * ^ u ie m £ n t 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



tii II ^ H B 
Date of Application: 

a i t ? 

Application Number: 
[ST. 10/C] : 



2003^ 2^260 

#11 2003-049236 
[JP2003-049236] 



tB IS A 
Applicant(s): 



Commissioner, 
Japan Patent Office 



2003^1 sa 

^44 




tB§E# 2003-3091513 



4$£ 2003-049236 



^-v: i/E 



[&T5fe] 
[SK^W^H] 

[ft*] 

[»J##] 
[ft^Xti*^] 

[ftaA] 
[»«o#-^] 

[ft*X*i£&] 
[«S##] 
1^*4-^^^] 
[^>M£«#-^] 
[*W&«] 

ram^oBS] 
[*#*] 
[»#*] 

[&#£] 
[7>-7<7)g§] 



P03X40 
H01L 21/302 

JjC£&7fr±jjCE^ Jllil^;£l*|_b& 4TS ^flMtWT 1 
1 TvB^^ ? } ) — >KjS»^ai*3 
A# B£ 

000207551 
100093056 

06-6363-3573 

045768 

21.000R 

mmm i 
mm i 

i 

5? 



ttill# 2003-3091513 



iff m 2003-049236 



umm i ] (h 2 so 4 ) t y yWiiw) t. Mmm. t tz imm. (h 2 so 

4 )M;7 7-F7 y m (NH 4 F-HF) t #trM3ItflT\ l%i$n?$#ft$:'£ttm#ft 

77 - p "7 (nh 4 f-hf)^ 1 miromrtoitiiBMKt-e, 

[it 4 ] i^si nmmtt^tsmmmm z titzmfcz%kw-f&mm 

mtmmm. iz$m (h 2 so 4 ) t y •> m (hf) t z^tsvmm.. % tz mm. (h 2 so 4 ) t 
^ y y r - k 7 y m. (nh 4 f-hf) t ^ts-^mm^m^-r z> mmmm t , 
mtmmm * nm-r h tz t6<Dmm^& t , 

[0 0 0 1 ] 

[UK OKI" 

[0002] 



mmW2 003-3091513 



mm 2 0 0 3 - 0 4 9 2 3 6 ^- v : 2/ 

[0 0 0 3] 

itwk Kft * t\ st msgara < «; - * mrt < ?p x. z> z. t & mum- ttx 

[0 0 0 4] 

Z> o 

[0 0 0 5] 

*&mi&, z<D&d%9-m^m.&x%ztifzi>(Dx$)^x, mmw>mm*m 
^tzm^*mmK\^^fexy$mz^m-fh c\t^x^h&u$mii : &w^ 

[0 0 0 6] 

I * a # o #i^] 

1"&;b*>, W^il 1 Kffi*0|&Efi, ^(H 2 S0 4 ) <h 7 y SKHF) <h £-£tHM 

s /z ti^ss (h 2 so 4 ) t^'7 7 7-K7 7 (nh 4 f-hf) t ^ts-mmmx\ mm 



miiE#2 003-3091513 



#fg 2003-049236 



[0 0 0 7] 

(flMB-Sb*) #369!^ W\ ^(H 2 S0 4 )t7;/m(HF)<h£^frM?l£, £ £ 
(H 2 S0 4 ) - K 7 y @£ (NH 4 F-HF) -^tr Mt^f o XWimWm 

c J: *K Alt m^m^iiiRfiti^^ai-^ £ t &v £ , Lfri>mWft$ktf$L c 
Z^ZtZmmLfZo «t i H«cK(H 2 S0 4 ) <h -7 y@|(HF) t . 4 

£ fiffigg (H 2 S0 4 ) tA7 7 7-F7 7| (NH4F-HF) ^trfell £ ffl ^ & ^ t K 

[0 0 0 8] 

F) 4 »±/* 777-K7-;i (NH 4 F-HF) ^ 1 OfjfE4M«\ Al§ « 
[0 0 0 9] 

(fpffi • 3b*) ftSi^yii^iiA-y -7 7- K-7 i m*%mrt-e#f -£ 

. Ail t^^Mfl^c^it £ £ t tf-c £Z 0 
[0 0 10] 

V*"C\ HUlSAIf^^Wti. 7J^-7AAK ^7^7i,Hf, v?/u A 
Z r ov>ftL^-o £-£tr86>ffc& £ fcli-W li7;v5 >&trcab & - t 

*mffi.t-fZ>o JMfcWKJi, A 1 2 03, HfSi x O y , H f 0 2 , HfSi x O y 
, Z r A 1 x 0 y , Z r 0 2 & £ ti& 0 

[0011] 



tBIHf 2003-3091513 



&m 2003-049236 



^-v: 4/ 



izmm (h 2 so 4 ) t y •> m (hf) t tr&gau t tz imm (h 2 so 4 ) t^yyr 

-K7-;S (NH 4 F-HF) fc#tr«ta?ft*mi&-r4ft!!affiElft, fliTSE&SiftfctnSft 
[0 0 12] 

mmrn^Lx^^^y^-mmu^. &m^m$f^^xm^m 
tff %7fom&m^<D&mmzumm&m$:mLxmM(}i2S04) t y ymm 

) t ^^ts^MWL, i tz l±mm (H 2 S0 4 ) £ y y r ~ K y y M (NH 4 F-HF) t^ts^t 

*) > nmmmum- zmmztitz mz. * am k & £ t a*-? § * » mm 

it, HSMMt LX^m(W 2 S04) t y y M (HF) £ fc^tH&Sigu £ 7tz(i^(H 2 S0 4 ) 
tA';7 7-K7 7^ (NH 4 F-HF) <h#tfMS?t^fflv^(7)-C\ #Lgi£<7>fij££Jfc 

m i )W&umi<z'r2>zttfBsmx$>y) > mw^yy-yy^x w&mzmzz. 
ttfx^&o %fz, m^mmtn&mmu&zmd&mi>%^<Dxmw<vmm. 

■ff^rW] & h o 

[0 0 13] 

HI 1 ti, ^HW^^«t -5)11^**^^7 7 T-ab&o 

- <7)^* 9 y ^ Mmmmnm^ts-munmrn $ ti/:«s^x y ^ > ^a 
x y > n f± , mm. (H2S04) k -7 7 m (hf) * » l tzt&mm t 8 o ° c 

MLtx-yf >^*Ii: Ltfflv\ O 7 7 ^(011% ^ ^ x. ^ 7)^ 7 y 

t'/^hn-A/^) fttii7 7HIS -etL-e-tL^-To 
[0014] 

nmrnmum-t Lxtt, zro 2 <^ z r s i ot, h f a i o^t^^mm* 

fcBSE# 2003-3091513 



#11 2003-049236 



[0 0 15] 
[0 0 16] 

tiTv^t«<7)tt# (#g B B B y'J3>, 7^777y'jn>, SILH) L 

r (i^a^ k x h \tm x & & t & ^ l , ±i mmm \,zx& mm® & 
m&-*imx$>&z\ t ikT^-fo tfz, ^m.mznmm^^<Dx\ ^mmm^^ 
kw^t^z tti>iz^ mmmmuws tttb-r- 1 iz x &mu<Dftmitkc% 

[0 0 17] 

> ^ u - h ^t.M^i^ < ta h <dx\ mm mmtmzmiRm Ktum-r tmm 
iz%2> 0 mmzy v iMm%&ftr~mmL tzmmt&r- wmwio 

h tipi^^\ ^rtii^±<7)miz^^ 0 ttztfox, mmmmt%\-& x «; 

[0 0 18] 

Tabic HfflnU&-*- yf-yw- K is iO^ao^ >->^37 h^fiM 

o»»tt*#at-r*Lif, MMjii±ffitt±tioo o crafui>o 

S ±ffi^»!|-e(±, ^gt(H 2 S0 4 ) K 7 y IJKHF) ^aL/AIifllU: 
yktebm Ltzi)K ^@t(H 2 S0 4 ) \zj* y 7 r - K7 y Wt (NfyF-HF) £8Sin Lfc»£" 

i> mtiko&M &nz>z\t ffx # & o 

[0 0 19] 



ttilE#2 003-3091513 



¥?M 2003-049236 



^ — v : 



<itW0> 

<d mmmm ^m^^h sjg r t \z j. y ^ > ^* u - h £ riij jg l £ 0 * ima* 

2 3°C, 1 5 0°C. 1 6 0°C, 1 7 0t\ 18 0tfi4, » 

o 

[0 0 2 0] 

ft (± , ^T«^JKlS(*MI:^fflJfiRS (MO CVD) ffita^Zr0 2 t, I 
fii^litl (AL CVD) SCiliZ r02^ MO CVDSCi^ 
H f 0 2 iH f S i O x tt*^„ ffiStWWE-OjfctfcOtt&fc Ltii, y'j3> 

[0 0 2 1 ] 

Oiat«r 10 0- 2 0 0° CtSCtt'ML^v^, ffiSt*^#**OfiffiM& 

y&£ Z&trtBkmfo. ZtzHmMt^y 7 r - K7 y&b ^^ftll^fflv>|, 
[0 0 2 2] 

19. 113 (a) It^yT-yymzmL, 03 (b) i±K7^x.;f >^*f 



ffiSE#2 003-3091513 



mm 2003-049236 



, IH 3 (c) tt^mmzX&^yT-yy&ZTf.to 
[0 0 2 3] 

«w(i, s i (DjiMiz-mmwmm (h i g h-k) hk, r- vmmt l 

TPo 1 y-S i , PSG«(:M^titv^^^hf^ 0 £<bKl, >eo±$|5 

^(i^^t tLTi/^OT% v^^Mi LT(i^cetHMtf4^^1-^. P o 1 y- 
S i , S i O2, Si N^-^tflWffJ Lv> 0 
[0 0 2 4] 

HI 3 (a) l<Z7f;1-£o (Z, -7^^M^MLttiOl«W^ K7^fx y f> 
^-f£ 0 ^ntcj:^, 0 3 (b) K^c-fJ:?^ * M«S £ tit nfc 
S-OPSG^i-yf^^^ii-cv^fcfcU:, SSSimWH- (Hi gh-k) H 

[0 0 2 5] 

K9>f -i- yf>^OS«WS:, «E»iw7 yK*^JDLT*5j8 0° C 
^ML^SfS^^ftit^-fr^o Cin J: OBI 3 (c) fcTfrf £-9 
tt-CV^i^^m^tW (H i gh-k) H K?5%l!S(: i o Ti ^ f > / $ iit 

[0 0 2 6] 
[0 0 2 7] 

^^3fe«^s^g(±, lit, mmm i3t, ^mse^ 15^ 



taiE# 2003-3091513 



#11 2003-049236 



^-v: 8/ 



[0 0 2 8] 

§12 3 ?!^3f 2 4 »lffer&E«F2 5 <h, »2fK*&E1ff2 6 £3#i|& 
St 2 7tSriitv>5 B 7 -Y 2 1 liMIitOA'-r^ ^pf^f^ 

2 2 6 2titzm8ttm3 i&mm 2 7 ?w:7 7i^ ?i 

^-T £ o Hi &*&E1T 2 5 t± , fcMcffcf&gr 2 8 ri*Eft £ ft, folii: M ffl £ 
IW«-r&flHJffll#2 9^H^fbntv^o »2MEf2 6KWu ft&ft&jK 
3 0rt ? E#£ft, •e-OzK*fcRIEI!«r«iJ»-r*ilMHW#3 l«^#t7^ftTv^ 0 
£ 3 2 7i:ii, 7 7 3 2 ri*Eflt $ ft , " Oti t W S3 £ ffiJfP 1" 

4$ljffll^3 3«^#tt^ftTv^ 0 
[0 0 2 9] 

flitlfPSB 3 4 fi, «0ftl# 2 9, 3K 3 3 OKJ ffi £ CSl^iit^o * 

, mmu3 4 ti, »§?2 3 &mm u &a?SEir 1 5 ^ft^M*^^ 

[0 0 3 0] 

Z<7)±o izmfo £ a/:Miiltlt fRJfglgB 3 4 ^UfP^ 3 1, 3 3^1 
Ml t j?r5£SE*oflicB* t7y»tS: 2 4 G~ tty&"t 4Cti:J:*), 3f5c 

aus^&a»s* , is#S2 4 *^LT«ta»aE* 1 5 K#*&$ft& 0 ^s?se^ 1 

5 Ktt&S ftfc&Siftli, flnf&if 2 3i:i»l ^fJeSJK * & i -5 KinUft $ ftfclfe 
, *Itf 1 3 fcflW&Sft&o «tafftjft**L3ffl* 1 3 U @JR* 1 9 KSfcftfc 

3 0±77^mtLTv^7t;mfT-A 1 1 fimfcWZVkW Ltz £ t m 

4^7f;-tmfMWK£x*Tm'rz>o mfemmmmLtzfe, mmm3 4 

3 1,33 Zfflik-?2> tti>{Z^ fflWft 2 9 SrlWJfc Lt^K^MH 1 3 
t^o £ftK i 9 3£«WK#i-&&jffi;0*#jL$ft& b£i>iz. jML7K«fe^a* f ff 

[0 0 3 1 ] 

2003-3091513 



#JPI 2003-049236 ^- v : 9/ 

[0 0 3 2] 

wt i 9 i<zmtitzt&mivL$:ffliti LtztK tf>7°xmmz-&x*&mm 1 3 cit £ 

9iatUv»o }»f£2 3 fi^SifSBW 1 5 HSX*MW«2> £^151^ 

-f> 0TOI1 9rti:^f LTi J:v> 0 0!l x. 'jv- <h L T'fsgffl -f" 

[0 0 3 3] 

J^±0^ *»f)Kf,^J:9i:, #1193 K «t tU£\ fifcgt (H 2 S0 4 ) fc7y8 (HF) 
Z&tr&kmiQL. i tz «@t (H 2 S0 4 ) «h y 7 r - V 7 y M (NH 4 F-HF) t^tr*& 

[mi] 

[H2] 
[HI3] 

MSttkU (b) liK^^fi^fv^I^^L, (c) (iMifl^J: 
[14] 



fctifE#2 003-3091513 



2003-049236 



^-vl 10/E 



w ••• mm. 

S i ••• y'j3> 

hk - (h i gh-k) z^mmm 

m ••• 

1 3 ••• mmm 

15 - ttkmimzw 

i 9 - mum 

2 4 - 

2 8 - *fi7Kf**M 

2 9, 3 1 , 3 3 ••• $UfflJ# 

3 0 - tiftl&I 

3 2 - 7 7|W 

3 4 - ftU^ 



tBfE#2 003-3091513 



mm 2003-049236 



1/ 



[mi] 




tbaE#2 0 0 3 - 



3 0 9 1 5 1 3 



2003-049236 



^-v: 2/ 



[H2] 



o 




mm 2 003-3091513 



&m 2003-049236 



3/ 



[EI 3] 



(a) 



Poly-Si 

\ 







/ 








(y/y/y/yyy/y 




'.■/■■ 
■Ay. 

y/y 


mm 

S // ////' 


^ y ■ - 


, — . — - — — ^ 


W(Si) 



M 



PSG 

-HK(High-k) 



(b) 



Poly-Si 









i 


f 








— r 


<mms 

m-yy/y 


d 


-. y 
V- 


V-'/y/y/..- 
■yy/y/yy 

m.m///, 

mmmm 


W(Si) 







HK(High-k) 



(c) 



Poly-Si 









/ 








— PSG 

— HK(High-k) 


'%^yy% 




m 
v. 




I 






W(Si) 





ttilE# 2003-3091513 




ttiliE# 2003-3091513 



#SI2 0 03-049236 



mm 

3£& (H 2 S0 4 ) ty-yWt (HF) t fc-g-tr&SflU f (H 2 S0 4 ) 

^ y 77-K7 ygt (nh 4 f-hf) Mmmmum^^t^mumm 



tBIE# 2003-3091513 



#H 2003-049236 

Hi i a i i i t m 

MSIJ#-^ [000207551] 
1 . ^I^fl B 1 9 9 0^ 8 £ 1 5 B 

i 



